Pavlovian trace conditioning critically depends on the medial prefrontal cortex (mPFC) and hippocampus (HPC), whereas delay conditioning does not depend on these brain structures. Given that the cholinergic basal forebrain system modulates activity in both the mPFC and HPC, it was reasoned that the level of acetylcholine (ACh) release in these regions would show distinct profiles during testing in trace and delay conditioning paradigms. To test this assumption, microdialysis probes were implanted unilaterally into the mPFC and HPC of rats that were pre-trained in appetitive trace and delay conditioning paradigms using different conditional stimuli in the two tasks. On the day of microdialysis testing, dialysate samples were collected during a quiet baseline interval before trials were initiated, and again during performance in separate blocks of trace and delay conditioning trials in each animal. ACh levels were quantified using high-performance liquid chromatography and electrochemical detection techniques. Consistent with our hypothesis, results showed that ACh release in the mPFC was greater during trace conditioning than during delay conditioning. The level of ACh released during trace conditioning in the HPC was also greater than the levels observed during delay conditioning. While ACh efflux in both the mPFC and HPC selectively increased during trace conditioning, ACh levels in the mPFC during trace conditioning testing showed the greatest increases observed. These results demonstrate a dissociation in cholinergic activation of the mPFC and HPC during performance in trace but not delay appetitive conditioning, where this cholinergic activity may contribute to attentional mechanisms, adaptive response timing, or memory consolidation necessary for successful trace conditioning.
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Introduction
Pavlovian delay conditioning involves the contiguous pairing of a conditional stimulus (CS) and unconditional stimulus (US), such that the CS precedes and partly overlaps the US. In contrast, during Pavlovian trace conditioning, the CS and US are separated in time so that a stimulus-free trace interval (TI) occurs between CS offset and US onset. Delay conditioning critically depends on the cerebellum and brainstem (Sacchetti, Scelfo, & Strata, 2005 , 2009 Supple & Leaton, 1990; Timmann et al., 2010) , with the additional involvement of the amygdala in the case of fear conditioning (for review, see Fanselow & LeDoux, 1999) . In contrast, trace conditioning critically depends on hippocampal (e.g., Esclassan, Coutureau, Di Scala, & Marchand, 2009) and medial prefrontal (e.g., McLaughlin, Skaggs, Churchwell, & Powell, 2002) systems, in addition to cerebellar and brainstem circuitry (Christian & Thompson, 2003; Clark, 2011; Clark, Manns, & Squire, 2001; Clark, Manns, & Squire, 2002; Thompson & Kim, 1996; Thompson & Steinmetz, 2009; Woodruff-Pak & Disterhoft, 2008) . Although the hippocampus (HPC) and medial prefrontal cortex (mPFC) are critical for trace conditioning, neither region is necessary for the acquisition, retention, or performance in delay conditioning (for review, see Christian & Thompson, 2003; Clark, 2011) .
In addition to these dissociations in the neuroanatomical substrates for trace and delay conditioning, these two types of associative learning depend on distinct cognitive processes. Evidence from both human and non-human animals suggests that delay conditioning depends on non-declarative or implicit memory, and is independent from awareness, while trace conditioning depends on declarative or explicit memory, and is critically dependent upon awareness of stimulus contingencies (see Clark, 2011; Clark et al., 2001 Clark et al., , 2002 Manns, Clark, & Squire, 2002; Woodruff-Pak & Disterhoft, 2008) . Additionally, trace conditioning depends on mechanisms of attention (see Han et al., 2003) , where cortical cholinergic transmission to the mPFC plays a critical role in supporting attention (Kozak, Bruno, & Sarter, 2006; Passetti, Dalley, O'Connell, Everitt, & Robbins, 2000; Sarter, Gehring, & Kozak, 2006; Sarter, Hasselmo, Bruno, & Givens, 2005) . Trace conditioning therefore depends on the interplay between hippocampal, medial
